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January 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

1.0 INTRODUCTION

Acute and chronic whole effluent toxicity tests were conducted using effluent samples collected
from Shell Harbor Island Oil Refinery in January 2008. Acute bioassays were conducted using
the test organisms Menidia beryllina (silverside minnows) and Americamysis bahia (a mysid
shrimp and formerly known as Mysidopsis bahia). Chronic testing was conducted using A. bahia
and Atherinops affinis (Pacific topsmelt). Testing was performed at Nautilus Environmental’s
Washington Laboratory located in Tacoma, Washington.

20 METHODS
2.1 Sample Collection and Transport

Effluent samples were collected into HDPE cubitainers by PES Environmental personnel. The
samples were packed in coolers containing ice and transported to Nautilus the days of
collection. Appropriate chain-of-custody procedures were employed during collection and
transport.

2.2 Sample Receipt

Nautilus staff checked the samples immediately after arrival at the laboratory and verified they
were in good condition and matched information provided on the chain-of-custody forms.
Receipt temperatures were measured and recorded on the chain-of-custody form for each
sample. Standard water quality parameters consisting of dissolved oxygen (DO), pH,
conductivity, alkalinity, hardness, total chlorine, and total ammonia were measured and
recorded on a sample check-in sheet provided in Appendix F. Samples were stored at 4°C in
the dark until used for testing.

2.3 Test Methods
Acute toxicity tests were conducted using M. beryllina and A. bahia according to procedures
presented by USEPA (2002a). Chronic toxicity tests were conducted according to USEPA

(2002b) procedures for A. bahia and USEPA (1995) procedures for A. affinis. Test methods are
summarized in Tables 1 through 4. The methods are the most recently published EPA methods.

Nautilus Environmental 1
Washington Laboratory

HI-SHELL001134



January 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 1. Summary of methods for the 48h Americamysis bahia acute survival test.

Test initiation date and time 1/26/2008; 1255h

Test termination date and time 1/28/2008; 1300h

Test organism Americamysis Bahia

Test organism source Aquatic BioSystems; Fort Collins, CO

Test organism age 4 days post hatch

Test duration 48 hours with solution renewal at 24 hours

Feeding Artemia nauplii during holding time and 2 hours prior to
solution renewal

Test chamber 250 mL plastic cup

Test solution volume 200 mL

Test temperature 25+ 1°C

Dilution water Crystal Sea Marine Mix artificial seawater

Salinity 30+ 2 ppt

Test concentrations (% sample) 100, 50, 25, 12.5, 6.25, laboratory control

Number of organisms/chamber 10

Number of replicates 4

Photoperiod 16 hours light/8 hours dark

Aeration None

Test protocol EPA-821-R-02-012

Test acceptability criterion for controls > 90% survival

Reference toxicant Copper chloride

Table 2. Summary of methods for the 96h Menidia beryllina acute survival test.

Test initiation date and time 1/23/2008; 1330h

Test termination date and time 1/27/2008; 1330h

Test organism Menidia beryllina

Test organism source Aquatic BioSystems; Fort Collins, CO

Test organism age 11 days post hatch

Test duration 96 hours with solution renewal at 48 hours

Feeding Artemia nauplii during holding time and 2 hours prior to
solution renewal

Test chamber 1000 mL glass jar

Test solution volume 250 mL

Test temperature 20+ 1°C

Dilution water Crystal Sea Marine Mix artificial seawater

Salinity 30+ 2 ppt

Test concentrations (% sample) 100, 50, 25, 12.5, 6.25, laboratory control

Number of organisms/chamber 10

Number of replicates 4

Photoperiod 16 hours light/8 hours dark

Aeration None

Test protocol EPA-821-R-02-012

Test acceptability criterion for controls > 90% survival

Reference toxicant Copper chloride

Nautilus Environmental 2
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January 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 3. Summary of methods for the AMMcamysis bahia 7-day survival and growth test.

Test initiation date and time
Test termination date and time
Test Type

Endpoint

Test organism

Test organism source

Test organism age

Feeding

Test chamber and solution volume
Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criterion for controls
Reference toxicant

1/22/2008; 1300h

1/29/2008; 1400h

Static renewal

Survival and growth at 7 days
Americamysis bahia

Aquatic BioSystems; Fort Collins, CO

7 days post-hatch

Artemia nauplii, twice daily

250 mL plastic cup

200 mL

26+1°C

Crystal Sea Marine Mix artificial seawater
302 ppt

100, 50, 25, 12.5, 6.25, laboratory control
5

8

16 hours light/8 hours dark

None

EPA-821-R-02-014

> 80% survival; average dry weight > 0.20 mg
Copper chloride

Table 4. Summary of methods for the Atherinops affinis 7-day survival and growth test.

Test initiation date and time
Test termination date and time
Test Type

Endpoint

Test organism

Test organism source

Test organism age

Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criterion for controls
Reference toxicant

1/22/2008; 1220h

1/29/2008; 1345h

Static renewal

Survival and growth at 7 days
Atherinops affinis

Aquatic BioSystems; Fort Collins, CO
10 days post-hatch

Artemia nauplii, twice daily

1-liter plastic cups

500 mL

20+ 1°C

Crystal Sea Marine Mix artificial seawater
30+ 2 ppt

100, 50, 25, 12.5, 6.25, laboratory control
5

5

16 hours light/8 hours dark

None

EPA-600-R-95-136

2 80% survival; average dry weight > 0.85 mg
Copper chloride

Nautilus Environmental
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January 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

3.0 RESULTS

Details of standard water quality measurements conducted upon receipt of samples are
provided in Table 5.

Table 5. Sample information.

Sample ID WetTest-1-012108 WetTest-2-012308 WetTest-3-012508
Nautilus Log-In Number 08-023 08-026 08-028

Collection date and time 1/21/2008; 0905h 1/23/2008; 0815h 1/25/2008; 0845h
Receipt date and time 1/21/2008; 1045h 1/23/2008; 1040h 1/25/2008; 1015h
Receipt temperature (°C) 4.0 42 3.1

Dissolved oxygen (mg/L) 99 7.3 9.7

pH 7.29 7.35 7.29

Conductivity (pS/cm) 35 41 394

Hardness (mg/L CaCO;) 20 24 32

Alkalinity (mg/L CaCOs) 16 20 20

Total Chlorine (mg/L) <0.03 <0.03 <0.03

Total Ammonia (mg/L) <1 <1 <1

Survival was evaluated in the acute toxicity tests after 48 and 96 hours of exposure for A. bahia
and M. beryllina, respectively. Results are summarized in Table 6. Mean survival in 100 percent
effluent was 100 percent for both species.

Table 6. Summary of results for the acute toxicity tests.

Species Concentration  Percent Survival NOECA LOECP LGCso
(%) (% effluent) (% effluent) (% effluent)
A. bahia 0.0 100 100 >100 >100
(mysid shrimp) 6.25 100
125 100
25 97.5
50 100
100 100
M. beryllina 0.0 97.5 100 >100 >100
(silverside 6.25 97.5
minnows) 125 97.5
25 100
50 100
100 100

aNo Observed Effect Concentration, PLowest Observed Effect Concentration

Nautilus Environmental 4
Washington Laboratory
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January 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Results for the chronic toxicity tests are summarized in Table 7. The mysid shrimp and
topsmelt tests involved a 7-day static-renewal exposure to the effluent. The endpoints for these
tests were survival and growth (evaluated on the basis of dry weight divided by initial count) at

the end of the 7-day exposure.

No statistically significant difference in response occurred in any concentration relative to
control data for either survival or growth, including the acute and chronic critical effluent
concentrations (ACEC and CCEC) of 100 percent sample.

Table 7. Summary of results for the chronic toxicity tests.

Test Species Endpoint NOEC2 LOECP
(%o effluent) (% effluent)
. . : Survival 100 >100
A. bahia (mysid shrimp) Growth 100 >100
. Survival 100 >100
A. affinis (topsmelt) Growth 100 >100

aNo Observed Effect Concentration, ® Lowest Observed Effect Concentration

40 QA/QC

The samples were received in good condition and within the temperature range specified by
WDOE (2005). The toxicity tests met all acceptability criteria for performance of control
organisms. There were no deviations from the protocols and all water quality parameters

remained within the ranges specified in the corresponding test methods throughout the tests.

Results for the reference toxicant tests used to monitor laboratory performance and test
organism sensitivity are summarized in Table 8. The results for the reference toxicant tests fell
within the acceptable range of mean % two standard deviations of historical test results,
indicating that the tests organisms were of an appropriate degree of sensitivity. The coefficients
of variation (CV) for the tests are also shown in the table.

Nautilus Environmental 5
Washington Laboratory
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January 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 8. Reference toxicant test results.

ECso Acceptable Range CV

Species Date initiated Endpoint (ug/L copper) (ug/L copper) %)
A. bahia 1/9/2008 48h Survival 403 29.4-847 46.6
M. beryllina 1/23/2008 96h Survival 226 97.1-456 324
A. bahia 1/3/2008 7d Survival 228 135-517 293
A. bahia 1/3/2008 Growth 228 133-439 26.8
A. affinis 1/22/2008 7d Survival 123 26.2-166 36.4
A. affinis 1/22/2008 Growth 113 24.4-178 37.9

REFERENCES

Tidepool Scientific Software. 2000-2007. CETIS Comprehensive Environmental Toxicity
Information System Software, Version 1.6.3revG.

USEPA. 2002a. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms, Fifth Edition. EPA-821-R-02-012.

USEPA. 2002b. Short-term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Marine and Estuarine Organisms, Third Edition. EPA-821-R-02-014.

USEPA. 1995. Short-Term Method for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to the West Coast Marine and Estuarine Organisms. EPA-600-R-95-136.

WDOE. 2005. Laboratory Guidance and Whole Effluent Toxicity Test Review Criteria.
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Appendix A
Americamysis bahia (Mysid Shrimp) Acute Toxicity Test
Statistical Summaries and Raw Bench Sheets
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CETIS summary Report Report Date: 05 Feb-08 12:50 (p 1 of 1)
Link/Link Code: 06-6419-1089/0801-T037
Mysid Acute Nautilus Environmental WA
Test Run No: 00-7031-5210 Test Type: Survival (48h) Analyst:  Mary Ann Rempel-Hester
Start Date: 26 Jan-08 12:55 Protocol: EPA/821/R-02-012 (2002) Diluent: Artificial Saltwater
Ending Date: 28 Jan-08 13:00 Species: Americamysis bahia Brine: Crystal Sea Marine Mix
Duration: 48h Source: Aquatic Biosystems, CO Age: 4d
Sample No:  07-5747-5807 Code: 08-028 Client:
Sample Date: 25 Jan-08 08:45 Material:  Oil Refinery Effluent Project:
Receive Date: 25 Jan-08 10:15 Source: Shell Seattle Terminal (WA0001791)
Sample Age: 28h (3.1 °C) Station:
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Method
15-3855-6924 48h Survival Rate 100 >100 N/A 4.57% Steel Many-One Rank Test
48h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%
6.25 4 1 1 1 1 1 0 0 0.0% 0.0%
12,5 4 1 1 1 1 1 0 0 0.0% 0.0%
25 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5%
50 4 1 1 1 1 1 0 0 0.0% 0.0%
100 4 1 1 1 1 1 0 0 0.0% 0.0%
48h Survival Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1
6.25 1 1 1 1
12.5 1 1 1 1
25 1 1 0.9 1
50 1 1 1 1
100 1 1 1 1

000-089-163-1
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Saltwater Acute

48 Hour Toxicity Test Data Sheet
Nautilus Environmental

RS /(,(,L/ W WM Start Date & Time: |/26/0%  J255
Sample ID: __YET TEST -3 01251 End Date & Time: | /2870 /860
Test#___ OF0I-T 037 Test Organisms:
Sbmp\r 0% -G8 d
Conc. Number of é‘g Dissolved Oxygen ”:j pH : Salinity i Temperature Mean
or Live Organisms ?i (mg/lL) 3 (units) : (ppt) ;‘;} (°C) Percent
Rep |Cont. i Fin. | Init. | Fin. | Init. & Fin. | Init. b Fin. | Init. Survival
@ # | # 0 24 | 48 i O 24 | 24 | 48 fa: 0 24 | 24 0 24 | 24 | 48 i‘§ 0 24 | 24 | 48
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2 10 {10 | 1p
3l V101w lip
4 10 | 0 S
25 115 10110 0 q1.
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4 I]9 10 [ (o
10D 1 g 10104 {D .8,
2 |Z3] 10 U] 0 &
317 110w [ ?
4 1201 10 | w lE
Technician Initials | )¢5 (R _‘gmm.m .M|
Dilution Water Batch #: 00(0 ASW Sample Description: -
Comments: 0 hrs: Organism source: A&S
24 hrs. _Fed at 24 ar Date Received: | Nautilus Environmental
48 hrs. Date of Hatch: 0 5009 Pacific Hwy. E. Suite 2
F=d Tacoma, WA 98424
QA check: __L@_5___ (253) 922-4296
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Appendix B
Menidia beryllina (Silverside Minnows) Acute Toxicity Test

Statistical Summaries and Raw Bench Sheets
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CETIS 8ummary Report Report Date: 05 Feb-08 15:10 (p 1 of 1)

Link/Link Code: 03-5309-0073/0801-T034

Inland Silverside 96-h Acute Survival Test Nautilus Environmental WA

Test Run No: 08-2662-7315 Test Type: Survival (96h) Analyst:  Mary Ann Rempel-Hester

Start Date: 23 Jan-08 13:30 Protocol: EPA/821/R-02-012 (2002) Diluent:  Attificial Saltwater

Ending Date: 27 Jan-08 13:30 Species: Menidia beryllina Brine: Crystal Sea Marine Mix

Duration: 96h Source:  Aquatic Biosystems, CO Age: 11d

Sample No:  12-5203-0864 Code: 08-026 Client:

Sample Date: 23 Jan-08 08:15 Material:  Oil Refinery Effluent Project:

Receive Date: 23 Jan-08 10:40 Source: Shell Seattle Terminal (WA0001791)

Sample Age: 5h (4.2 °C) Station:

Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method

08-1106-5821 96h Survival Rate 100 >100 N/A 6.25% Steel Many-One Rank Test

Test Acceptability

Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decislon

08-1106-5821 96h Survival Rate Control Resp 0.975 0.9-NL Yes Passes acceptability criteria

96h Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%

0 Dilution Water 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 0.0%

6.25 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 0.0%

12.5 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 0.0%

25 4 1 1 1 1 1 0 0 0.0% -2.56%

50 4 1 1 1 1 1 0 0 0.0% -2.56%

100 4 1 1 1 1 1 0 0 0.0% -2.56%

96h Survival Rate Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4

0 Dilution Water 1 1 09 1

6.25 1 1 0.9 1

125 1 1 0.9 1

25 1 1 1 1

50 1 1 1 1

100 1 1 1 1

41
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Nautilus Environmental

Washington Laboratory 96 Hour Toxicity Test Data Sheet
5009 Pacific Hwy. E., Suite 2 ’ Saltwater 96-hr Acute with Renewal
Tacoma, WA 98424

Client: %ﬂi! g/%ﬂg =T Start Date & Time: | [23/oy 1530
Sample ID:  {\jg: -2- 0I2%0% End Date & Time: o4 1330

Test#  D@pnl- 1ozt Test Organism:]ﬂ[ﬁﬁm
Nautilus Check-In#. 0%-p2(p

D.O. pH Number of
Sample (mg/L) (mg/L) Sample Cont Live Organisms
Conc. or(%) [Tnit Fin. | Init. Fin. | Init. Fin. | Init. Fin. Conc. or/%h) # [0 [2a] 48] 72 ] 9%
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O T
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16D H13.2153 174176148 18521821 |80 [B.24lg.1g 13.1 231 /0 |9 19 |9 |1
/3 1o 11O U [ |0
Salinity Test Temperature 2.5 24 1 /0 1 1o 1o 1y L
Sample ppt (°C) /o 1t 110 11D |
Conc. or@ Init. Fin. | Init. | ¥ | Fin. } Init. Fin. | Init. Fin. 2 1 10 4 | q q
0 |24 |48 |48 [ 72| 96| 0 |24 |48 | 48| 72 | 9 Z /0 1 Tolio 1 b |
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26.0  129.60]20.2120-1 | 2p ipl3z.0 [21.3 20.2[19.S]20.3| 0.8 196 |19.5
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QA Check: __jq¢ Date of Hatch: | /12/0&
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Appendix C
Americamysis bahia (Mysid Shrimp) Chronic Test

Statistical Summaries and Raw Bench Sheets
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CETIS Summary Report Report Date: 05 Feb-08 15:17 (p 1 of 2)
Link/Link Code: 10-5515-0560/0801-T030

Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
Test Run No: 11-4938-5581 Test Type: Growth-Survival-Fec (7d) Analyst:  Mary Ann Rempel-Hester

Start Date: 22 Jan-08 13:00 Protocol: EPA/821/R-02-014 (2002) Diluent:  Artificial Saltwater

Ending Date: 29 Jan-08 14:00 Species: Americamysis bahia Brine: Crystal Sea Marine Mix

Duration: 7d 1h Source: Aquatic Biosystems, CO Age: 7d

Sample No:  02-6175-3034 Code: 08-023 Client:

Sample Date: 21 Jan-08 09:05 Material:  Oil Refinery Effluent Project:

Receive Date: 21 Jan-08 10:45 Source: Shell Seattle Terminal (WA0001791)

Sample Age: 28h (4 °C) Station:

Sample Renewals

Renewal Sample Code Sample Date Receive Date Renewal Date Temp °C

1 08-026 23 Jan-08 08:15 23 Jan-08 10:40 24 Jan-08 12:00 42

2 08-028 25 Jan-08 08:45 25 Jan-08 10:15 26 Jan-08 12:00 31

Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method

06-8903-7582 7d Survival Rate 100 >100 N/A 14.1% Steel Many-One Rank Test

15-5110-1386 Mean Dry Biomass-mg 100 > 100 N/A 16.9% Dunnett's Multiple Comparison Test

Test Acceptability

Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision

06-8803-7582 7d Survival Rate Control Resp 0.9 0.8-NL Yes Passes acceptability criteria
15-5110-1396 Mean Dry Biomass-mg Control Resp 0.32 0.2-NL Yes Passes acceptability criteria
15-5110-1396 Mean Dry Biomass-mg PMSD 0.169 0.11-0.37 Yes Passes acceptability criteria
7d Survival Rate Summary

Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev CV% Diff%
0 Dilution Water 8 0.9 0.844 0.956 0.6 1 0.0276 0.151 16.8% 0.0%
6.25 8 1 1 1 1 1 0 0 0.0% -11.1%
12.5 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% -8.33%
25 8 0.925 0.869 0.981 0.6 1 0.0272 0.149 16.1% -2.78%
50 8 0.95 0.915 0.985 0.8 1 0.0169 0.0926 9.75% -5.56%
100 8 0.85 0.797 0.903 0.6 1 0.0258 0.141 16.6% 5.56%
Mean Dry Biomass-mg Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 8 0.32 0.301 0.339 0.218 0.39 0.00922  0.0505 15.8% 0.0%
6.25 8 0.353 0.344 0.362 0.314 0.376 0.00419  0.023 6.5% -10.3%
12.5 8 0.342 0.328 0.356 0.278 0.404 0.00683 0.0374 10.9% -6.95%
25 8 0.322 0.303 0.34 0.232 0.386 0.00921  0.0504 15.7% -0.47%
50 8 0.349 0.338 0.361 0.312 0.396 0.00571  0.0313 8.95% -8.22%
100 8 0.308 0.281 0.334 0.202 0.414 0.0132 0.0721 23.5% 3.91%
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CETIS Summary Report Report Date: 05 Feb-08 15:17 (p 2 of 2)
Link/Link Code: 10-5515-0560/0801-T030
Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
7d Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8
0 Dilution Water 1 1 1 0.6 0.8 1 0.8 1
6.25 1 1 1 1 1 1 1 1
12.5 1 0.8 1 1 1 1 1 1
25 1 1 1 0.6 1 1 1 0.8
50 1 1 08 1 0.8 1 1 1
100 1 0.8 0.8 1 0.8 1 0.6 0.8
Mean Dry Biomass-mg Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6 Rep 7 Rep 8
0 Dilution Water 0.348 0.39 0.336 0.218 0.314 0.316 0.292 0.346
6.25 0.36 0.374 0.326 0.376 0.372 0.346 0.314 0.356
12.5 0.338 0.278 0.318 0.404 0.332 0.372 0.338 0.358
25 0.38 0.318 0.292 0.232 0.332 0.386 0.34 0.292
50 0.374 0.396 0.326 0.372 0.312 0.362 0.312 0.342
100 0.366 0.22 0.292 0.414 0.308 0.358 0.202 0.3
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Shell Harbor Island
Americamysis bahia Chronic Survival & Growth
Test Initiation: January 22, 2008

Survival Growth
Concentration Mean % Tare Weight Total Weight Weight per Mean
% Replicate # Alive % Survival Survival mg mg Mysid* (mg) Weight (mg) |
1 5 100 42.45 4419 0.348
2 5 100 42.79 4474 0.390
3 5 100 41.68 43.36 0.336
4 3 60 41.30 42.39 0.218
Control 5 4 80 %0.0 40.59 42.16 0.314 0.320
6 5 100 39.24 40.82 0.316
7 4 80 41.94 43.40 0.292
8 5 100 41.91 43,54 0.346
1 5 100 40.77 42.57 0.360
2 5 100 43.27 45.14 0.374
3 5 100 4173 43.36 0.326
4 5 100 40.36 42.24 0.376
6.28 5 5 100 e 4217 44.03 0.372 Las8
6 5 100 39.97 41.70 0.346
7 5 100 41.77 43.34 0.314
8 5 100 40.12 41.90 0.356
1 5 100 43.20 44.89 0.338
2 4 80 42 44 43.83 0.278
3 5 100 41.16 42.75 0.318
4 5 100 42.17 44.19 0.404
128 5 5 100 9.8 41.77 43.43 0.332 G2
6 5 100 42.82 4468 0.372
7 5 100 41.90 43.59 0.338
8 5 100 39.23 41.02 0.358
1 5 100 42.83 4473 0.380
2 5 100 42.22 43.81 0.318
3 5 100 40.30 41.76 0.292
4 3 60 42.42 43.58 0.232
28 5 5 100 925 41.73 43.39 0.332 822
6 5 100 41.97 43.90 0.386
7 5 100 41.11 42 81 0.340
8 4 80 44.91 46.37 0.292
1 5 100 41.28 43.15 0.374
2 5 100 43.11 45.09 0.396
3 4 80 42.81 44 .44 0.326
4 5 100 41.48 43.34 0.372
50 5 4 80 950 41.31 42.87 0.312 0.350
6 5 100 41.99 43.80 0.362
7 5 100 42.34 43.90 0.312
8 5 100 40.14 41.85 0.342
1 5 100 42.91 4474 0.366
2 4 80 43.86 44,96 0.220
3 4 80 42.35 43.81 0.292
4 5 100 4278 44.85 0.414
100 5 4 80 Ba 42.44 43.98 0.308 9.308
6 5 100 41.09 42.88 0.358
7 3 60 40.00 41.01 0.202
8 4 80 41.34 42.84 0.300

a- Weight per mysid evaluated using the combined growth & survival endpoint. Divide weight per container by initial mysid count.
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Initial and Final Chemistries

Seven Day Chronic Saltwater Bioassay

Client: &g\\ ‘J'\OK\OO‘( \S\C\V‘)\ Start Date & Time: { / 22/0' 1200
Sample ID: T~ - |- Stop Date & Time: I724 0% 1400
Test No: p®) - TR0 Test species: % (
Nautilus Check-In #: 052 -623 ok -07( -02%6
Days
Conc. or 0 1 2 3 4 5 6
Con Lt bl L B g Lo it final ! el inik Eanie T final | imit [ final )
pH . T119.61 [D.92180¢ |937 1%.91 |3.18 [g.05 BdZ 3.22.1.22] 8.4
DO (mg/l) 5 -4 1148.8 [ . é‘]_% ©.3[Ha |6® |s.2 |¢ge |56 <) (0.
Salinity (ppt) : .1 1205 (20 F |31.5 |33 [20.% 2.7 |31 _|z1.4 |28.2 32-074.0D [3)-
Temperature °C) [254 [252 125.2.125.\ %@, " 35.91; 1 126,06 1253 12%.4 Zéxzwzs'%) 253
2 ays ©-
Conc. or 0 i 2 3 7 5 6
(p.25 o el e S E Al e SRl it el e e i finals | it | Thial
pH B8 [B.0Z2-1D.1V | 444 [D.%) |03 |Fa4 18.00 1€.20 % .63 [24¢ |8.0 2% (813
DO (mg/l) 5. 715 104 [0F[59 |62 (47 {5 |44 [ls |55 |66
Salinity (ppt) . 200 | 2D. (o519 [DLA (0.7 (2346 [31.2 (364 [29.7 [29.9(242[30-F
Temperature (°C) 269 [25.3 | 25 )\ |25h.0 (29 Z 156 [ 354 5.2 0 17561267 1264 [25.0]25.3
: Days
Conc. or @ 0 1 2 3 4 5 6
12.5 “mit" il A DAL i i inte el Giaigs | finals] i final
pH 4. 02 |B\0 [ %97 B.20[B0% 3Nt 4.6/ €21 [3.06 [B4p K] [¥.34(8.13
DO (mg/l) 0.2 (o | 156 |[d[ss [t [5.6 (64 (5.6 (8.6 |58 (NM k.0
Salinity (ppt) | 3D.0 | 201 2D. 2120.0| 3. ©6]0.7 20,2 [81.L [5.6 [3t.% 124 [30.) (249|318
Temperature °C) (261 (25 .2{ 2621252 (257H257 [35.0 [255 1250 (254 (25 1264 25252
Days
Conc. or 0 1 2 : 3 4 5 6
25 it ARl B ' it el e il it ] il it inal |
pH 320 YO 14 F.9F][2. 409 19,41 |&-61 %z 8.00 |Z.4p K00 ¥2 132
DO (mg/l) 7] 2. 59 | (00|63 166 [4.4 Z (50 |6.6 [65.4|.38 (0.4
Salinity (ppt) A (L1204 |20 [20.8[38 1303 |22.0 |51.6 [32.0 7 21,0 [ 290|318
Temperature (°C) [7§ 3 252[26% (25.4]12523 1350 1252 75.6 174.2 766 1753 | 263 [25.1
Days
Conc. or @ 0 1 2 3 4 5 6
<o AN, | TInak | it Dnal it dnal fin i anall i i el R 2| final ]
pH 4 YVoB.21 4.0% 3.2(08.04 [4a] 8.6/ |8.24 |g.08 |8.40 || 2 8,.14@
DO(mgh) 18 (677 1L X19.27] el 167 5.1 |65 [s.t L7 AT 0¥ |3k 5
Salinity (ppt) 0.0[20.3 17247 20.4120.0[30.3 [30.] [3..2 RB6.5 13264 [24.0 120.5129.\ |31.2
Temperature °C) |24 .(s]25.2-125.\ 125.2|%015535.5 251 2 [25.6 1291 |25 |252(25.3] 252
@*’T"“%ﬁ‘.o Days
Conce. or @ 0 1 2 3 4 5 6
loo Ll 1 inie | pell G ' ; (L e it} fing
b LD EPm A L T e e nl OB
DO (mg/l) < B 2.1 H.9 L . > Y. R K4 s ¥ .
Salinity (ppf) 204 Zaf?i%g, 7.3 1312, (392 [26.5 24.4 2a.7 |74. g %.‘T sl.Y
Temperature (°C) 05,44 75.0(15. - ' 33?‘1‘ 25.1 [25.0 [25.2 . 5.21256.2 254
Tech Initials: | ), ), E% [T o | Y % %; -m
2l © T %260 { L
Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424
Dilution Water Batch #: &N 605
QA Check: 5
Sample Description:
Organism Source: ARG Comments:
Date Received: 1/22./0%
Date of Hatch: 1 /1€ /8%
T
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Nautilus Environmental Raw Data Sheet

Washington Laboratory Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Americamysis bahia)
Tacoma, WA 98424 Mysid Survival
Client: \ Vv 1=\ Test Number: 080)- TD3p
Sample ID: WETTEST - |— 0IRJ0%

Conc. or Cont.
%

N 45

4o

.2
20
20
2

v
74
.25 2%

4

13
2A
77
29

—_—

&
12.S /%
3

7
e
=
]
w

Mean %

3
e
53

2| o0l afor| 9] [n |l || [0 [ [ F R [0 W

Survival

[
"
£

3]

42
25
22
o1
?L

Technician Initials

NS | W= IA|N]HR | R |N|=R[ AN N |WIN -
N 8 [ A [V oy sy o o N (R
|| T G SO fnfon [ JNEHO - oo

@UIUIUIUIUIUIUIUI(IIUIL’ICIIUIUIUIUIUIUIUIUIUIUIUIUI

gtn uzuxU\U\mP:m mmmu\mmmmm_:m_t_':mm“{.,
8mmmmmwﬁ“mmmmmmmmm¢m¢mmb

S

"" §mmmmm(n-=4ﬂ<nm6n<nmmm mr%-ﬁ:m.:-rzu\mm

Feeding Times: 0_/ 1gjs 2415 3085 49l5 58i5 6gls
S% 400 1530 G40 30 1739 Q00
QA check 15

]

Comments:
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Nautilus Environmental Raw Data Sheet

Washington Laboratory Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Americamysis bahia)
Tacoma, WA 98424 Mysid Survival
Client: 5)1(,” HM oy /87441&(/ Test Number: 0D /- 7030
Sample ID: WET TesT-) - 0(210%

Conc._or Cont.

Mean %
(%)

Survival

o4eey SO0 | 25
20
22,
24
M
o
(7
42
)
23
/12—
Z
22,
19
wil)
15

Technician Initials

oo

||| n|[a|wN]| =] N[H[WIN]|=IR|J|N|N[L]WI N =

i-:_:mmmmxo‘mo“"mmo\mmlmmmmmm\l\:{f
yxxmmmmﬁmmmm Voo o[ o] A o

§4mMWMM¢mmmwmmmhh¢hmmkmmmy
S | ot [ ojnin =0 mmmmmmknm-nmm\n_:mm\s\fgf

@15 AR R A s

yammmmmmwmmmmmmmmmmmmqmmq;

@mu-ununu-u:u-u-u-u:u-cnu:u-unu-mu:u-u-u-u-u:u-i,"ff

Feeding Times: 0 7 1815 29/5 3655 485 5855 6 45
540 60O 1530 k%o 1730 730 eV

QA check g5

Comments:
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Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

Client:

Thdl Hprbu Sans

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Species: Americamysis bahia

Sample ID:

Wet Tesst- 1 - prafnd

Test Number: fepn/-TDR0

Coor pan wt. | pan + mysid | mysid wt. # avg. per mysid| avg. per conc.
: Cont. | Rep. | (gm) (gm) (mg) |mysids (mg) \o\ OMesss
ond | 45 | 1 lons | p.pdd | S R e
4lo | 2 10179 004474 [ R
JO | 3 |Lowies p.042Z30 e Hed ML
26 | 4 |loszo | 0.04239 | 3 s CUE
20 | 5 |oyosa | p.odzib | s
21 6 1.03934 0040z : e e e
/b 7 1.0%194 0-04.34D ' S S
24 | 8 lowg | p.0d354 5 30
25 |28 | 1 | o471 |0.04267 5 i e
44 | 2 |owy [0.06/4 5 R f
[2 | 3 LoYT3 0.04330 5 i
39 | 4 |ovox |[p.0422
27 | 5 o477 10.04403 15
22 | 6 |oN11 | o0.04/170 | :
2 7 lowr | o.04324 & Bd
48 | 8 [owon | o.pd19 : A
[25 | 12 | 1 |oywg | 00445 15 '
3 2 |, 04a44 0.0433 3
432 | 3 lawi 0.04 275
25 | 4 |lotal7 | 0.044/9 - R
23 | 5 l,ow77 |0.04343 e
4 [ 6 longa [ ooqd | & i e
3o | 7 L0490 | p.09367 LSRR e
5 8 1.0323y |Dodi02 S e
Tech Initials: | {t S
Date/Time in: i o Oven temp. (°C): o QA Check: g%
Date/Time out: 0% 15 Oven temp. (°C): ,
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Nautilus Environmental Raw Data Sheet

Washington Laboratory Mysid Weights
5009 Pacific Hwy. E., Suite 2 Seven Day Chronic Bioassay
Tacoma, WA 98424
Client: W J‘)&Lb//( /Flan Species: Americamysis bahia
Sample ID: Wp;f 7&5—-}' - - 0[2]D ¢ Test Number: )R0/- 7034
Cone., or pan wt. | pan + mysid | mysid wt. # |avg. per mysid| avg. per conc.
:ﬁ; Cont. | Rep. (_gm) (gm) (mg) |mysids (mg)
25 3 1 lowaga | 0-04473 [ o s | :
q 2 104333 0.0432% 1 i 5
23 | 3 |o4oaQ [ 604770, ‘
4p | 4 lowa | p. 04358 3
/1 5 L.oY13 .043237 -
3/ | 6 |o4197 04390 5 i
371 7 ot |0.092%) 5 e
] 8 lowy  |ovfu3] :
5D 35 | 1 lowag |0.04 i
20 | 2 |43l 0.0 4509 &
32 | 3 |lowgl | 00445 o
34 | 4 [o4lg | ©.04234 & ]
JH | 5 |own 0.0428F | el
b | 6 Loy 0- 04280 iz e
/17 7 3| 0.04390 5 I A
47.| 8 [.O4014 .04185 A
(oD 4 | 1 |,om9) 320 s e
3/8; 2_[,onagc  [p.o449
3 [.o0%3235 0.0
2. | 4 [osa7s | 0-p4495
2z | 5 | on 0.04378 |
/9 | 6 |0%109 0.0928% | S L
47 | 7 l.ot00 [ 0.04101 R
/5 | 8 loysy | 004289 i iR
Tech Initials: | {+ o)
Date/Time in: | ‘1_4 [04 (40D Oven temp. (°C): JZ{—Q QA Check: __

Date/Time out: [ |30 o 153D Oven temp. (°C): _ (4.0
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Appendix D
Atherinops affinis (Pacific Topsmelt) Chronic Test

Statistical Summaries and Raw Bench Sheets
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CETIS sl_lmmary Report Report Date: 05 Feb-08 15:14 (p 1 of 2)
Link/Link Code: 18-3207-1278/0801-T031

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental WA
Test Run No: 00-1167-2749 Test Type: Growth-Survival (7d) Analyst:

Start Date: 22 Jan-08 12:20 Protocol: EPA/600/R-95/136 (1995) Diluent: Artificial Saltwater

Ending Date: 29 Jan-08 13:45 Specles:  Atherinops affinis Brine: Crystal Sea Marine Mix

Duration: 7d 1h Source: Aquatic Biosystems, CO Age: 10d

Sample No:  02-6175-3034 Code: 08-023 Client:

Sample Date: 21 Jan-08 09:05 Material:  Oil Refinery Effluent Project:

Receive Date: 21 Jan-08 10:45 Source: Shell Seattle Terminal (WA0001791)

Sample Age: 27h (4 °C) Station:

Sample Renewals

Renewal Sample Code Sample Date Receive Date Renewal Date Temp °C

1 08-026 23 Jan-08 08:15 23 Jan-08 10:40 24 Jan-08 12:00 42

2 08-028 25 Jan-08 08:45 25 Jan-08 10:15 26 Jan-08 12:00 3.1

Comparison Summary

Analysis No  Endpoint NOEL LOEL TOEL PMSD Method

14-1008-4440 7d Survival Rate 100 >100 N/A 14.6% Steel Many-One Rank Test

18-9094-5564 Mean Dry Biomass-mg 100 >100 N/A 31.8% Dunnett's Multiple Comparison Test

Test Acceptability

Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision

14-1008-4440 7d Survival Rate Control Resp 0.96 0.8-NL Yes Passes acceptability criteria
18-9094-5564 Mean Dry Biomass-mg Control Resp 1.08 0.85-NL Yes Passes acceptability criteria
14-1008-4440 7d Survival Rate PMSD 0.146 NL - 0.25 No Passes acceptability criteria
18-9094-5564 Mean Dry Biomass-mg PMSD 0.318 NL-0.5 No Passes acceptability criteria

= — = —=

7d Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 5 0.96 0.927 0.993 0.8 1 0.0163 0.0894 9.32% 0.0%
6.25 5 0.96 0.927 0.993 0.8 1 0.0163 0.0894 9.32% 0.0%
125 5 0.92 0.879 0.961 0.8 1 0.02 0.11 11.9% 4.17%
25 5 1 1 1 1 1 0 0 0.0% -4.17%
50 5 0.92 0.879 0.961 0.8 1 0.02 0.11 11.9% 4.17%
100 5 0.92 0.879 0.961 0.8 1 0.02 0.11 11.9% 4.17%
Mean Dry Biomass-mg Summary

Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev CV% Diff%
0 Dilution Water 5 1.08 1.03 1.13 0.874 1.24 0.0243 0.133 12.3% 0.0%
6.25 5 1.06 0.942 1.18 0.682 1.39 0.0575 0.315 29.8% 2.25%
125 5 1.05 0.98 1.13 0.802 1.27 0.0362 0.198 18.8% 2.77%
25 5 1.12 1.06 1.17 0.878 1.21 0.0253 0.139 12.4% -3.03%
50 5 1.03 0.928 1.12 0.73 1.42 0.0474 0.26 25.3% 5.39%
100 5 1.1 0.998 1.2 0.666 1.44 0.0504 0.276 25.1% -1.62%
000-089-163-1 CETIS™ v1.6.3revG Analyst:JNN/ QA:
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CETIS Summary Report

Report Date:

Link/Link Code:

05 Feb-08 15:14 (p 2 of 2)
18-3207-1278/0801-T031

Pacific Topsmelt 7-d Survival and Grdwth Test

Nautilus Environmental WA

7d Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 0.8 1 1 1 1

6.25 1 1 0.8 1 1

12.5 0.8 1 1 1 0.8
25 1 1 1 1 1

50 0.8 1 1 0.8 1

100 0.8 1 1 0.8 1
Mean Dry Biomass-mg Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.07 1.1 0.874 1.24 1.14
6.25 0.872 1.39 0.682 0.972 1.38
12.5 0.802 1.27 0.998 1.24 0.958
25 1.21 1.12 117 1.21 0.878
50 0.892 1.42 1.11 0.73 0.972
100 0.666 1.44 1.15 1.14 1.12

000-089-163-1

HI-SHELL001157

CETIS™ v1.6.3revG

Analyst:_m(xz QA:



HI-SHELL001158

Shell Harbor Island
Atherinops affinis Chronic Survival & Growth
Test Initiation: January 22, 2008

Survival Growth
Concentration Mean % Tare Weight  Total Weight Weight per  Mean Weight
% Replicate # Alive % Survival Survival mg mg Fish * (mg) _ (mg)
1 4 80 41.12 46.47 1.07
2 5 100 41.88 47.36 1.10
Control 3 5 100 96 42.00 46.37 0.87 1.08
4 5 100 39.78 45.96 1.24
5 5 100 40.79 46.50 1.14
1 5 100 41.42 45.78 0.87
2 5 100 41.30 48.25 1.39
6.25 3 4 80 96 42.27 45.68 0.68 1.06
4 5 100 38.37 43.23 0.97
5 5 100 40.56 47.46 1.38
1 4 80 41.40 4541 0.80
2 5 100 42.55 48.91 1.27
12.5 3 5 100 92 40.38 4537 1.00 1.05
4 5 100 38.43 4462 1.24
5 4 80 39.46 44.25 0.96
1 5 100 42.78 48.82 1.21
2 5 100 41.90 47.49 1.12
25 3 5 100 100 40.88 46.71 117 1.12
4 5 100 40.38 46.44 1.21
5 5 100 41.97 46.36 0.88
1 4 80 40.81 4527 0.89
2 5 100 43.33 50.42 1.42
50 3 5 100 92 40.81 46.38 1.1 1.03
4 4 80 40.62 4427 0.73
5 5 100 40.77 45.63 0.97
1 4 80 41.76 45.09 0.67
2 5 100 39.12 46.30 1.44
100 3 5 100 92 43.99 49.73 1.156 1.10
4 4 80 39.48 45.17 1.14
5 5 100 41.05 46.64 1.12

a- Weight per fish evaluated using the combined growth & survival endpoint. Divide weight per container by initial fish count.




Initial and Final Chemistries Seven Day Chronic Saltwater Bioassay

Client: She“ &ﬂg bx Ek‘n;& Start Date & Time: 1/05 )39.0

Sample ID: T -l -a8)210 Stop Date & Time: /a9/08 134S
Test No: &O) -To? Test species: ArnerineeS alfinis
Nautilus Check-In#: % 07> Ig~oZs C&R- 0265
Days
Conc. or 0 1 2 3 4 5 6
Ccon TETa Al A ; T SED e mal
pH 4.19 /4 07 [7.25 B-3F | 603 | 9.7 806 18.27 [£.02 (.43 [0 123%18.10
DO (mg/l) 67 (010 [5¢ [#0 [59 |74 6.2 |64 L. |71 [67 [
Salinity (ppt) 19,1 130.030.0 Boo [30.1 |03 (%Y Bt (2.2 2.6 [28.€ 29.0 128.1 |30-2
Temperature (°C) [J99 [20.9 <X 1726.5 1. g 1198 (22 l4.2 126.0 (A 203 120.0 1118

Cone. or 0 1 2 3 3 5 §

(g.2% AR Al i LT e G inal]
pH .23 |1 10 1742 [£.% [907 [ 338 |06 [22% [g.06 [3.4% .1 (239 [D.1Z
DO (mg/) 720 b 20187 |70 [c) |73 6.6 (70 [8.8 [#2 6.1 +.) %5
Salinity (ppt) P’Q HA[29.7) oo [20.% 3,,7?‘5 0.6 |31.0 207 [30.4 |285.4 [74.% [2%.9 &
Temperature (°C) | 19,3, 1Z0.0 (205 [204 [14.2 [199 187 [z0. 1A 14.9 lad 104 (9.0 T
¢ .2 Days
Cone. or @ 0 1 2 3 4 5 6
2.< it : i 1555 Al BRI iRl ineatEinaly
pH 4231 AZ (794 [8.3% (307 (%39 |8.0L [4.24 |8.66 (247 [2.Jo (.90 .
DO (mg/l) 69 (s |11 [59 F.z 63 72 154 ¢4 54 |26 |5¢ |49
Salinity (ppt) | g 13D.2 [79.(»]29.4 |20 [0 |04 [30.8 %oz [30.% (264 [29.2 [28.4 [29.3
Temperature °C) | M3 (200 A (205 [[4.% [[9.7 1194 [Z0.2111.6 V4.8 114.4 [20.2 1192 [19.%
Conc. or
28
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)
Conc. or 0
So SRR P Al
pH 3.20 |%.051¢
DO (mg/l) 13 1|7
Salinity (ppt) AD 299 !
Temperature (°C) | 19,5 [20.(z] [
Conc. or () 0
ToT) CO Ay e R , finaliiadin i HERAL BRI Tna )
pH 3.3 JZ K35 |8.05 825 [F.0%]%.35|2.68 L4p £.12 M R.16 8.9 25
DO (mg/l) Tt {510 5% |74 (59 17> (55 (24 |59 .4 |55 |24 fo.
Salinity (ppt) 244 (288 |24.2 |248 1390 [29.7 |%0.1 (24, [29.] [24.y {244 |24.0 .2
Temperature (°C) |19, zo.g A5 (200 1.4 9.8 1115 Zo.; MA4_[19.7F 4.1 4 1.7
Tech Initials: 1; Y/ ,M U L M MM MY
Nautilus Environmental
Washington Laboratory

5009 Pacific Hwy. E., Suite 2

Tacoma, WA 98424
Dilution Water Batch #: ﬂﬁ/\l m )5

QA Check: 1249
Sample Description: — :
Organism Source: Abs Comments:
Date Received: 1133 Jog
Date of Hatch: 1/12 /0%
7

HI-SHELL001159



Nautilus Environmental Raw Data Sheet

Washington Laboratory Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Tacoma, WA 98424 Larval Survival
Client Name: Hovoor Test No.: 0%01-T07)

Sample ID: WETTEST - [-0R log

Con
or @ Cont.
Con) ‘3
£
15
2
22
(9 25 o
|
23
Y
2
2.5 3
A
)+
11
S
24
24
27
2
14
50 15
2%
25
24
20
loo 36
9
26
I
Z

Days Mean %
t Survival
N 2

~
(¢}
=

A ABEIMN | Nc]i

&

P 4]l ot o (] oD

W | =lralWwimlo|s]W =l &KW N =& W =N & WIN] -

= [0 | = o [ | = [ b Ra o i n e PR oW s [ R on s e oo

ym:mmLWLmmlmmmmwﬁmmmﬁmm*mm&Umm

ﬁm;mm-thm—zmm-tmmmmm{\!\\ﬂwrx:mu\.g\y\\;\Lnﬁh}'n«.m

I e B P T B [ e Gl G B e e 1 e Gl O R [ e Ll Y
=3 [QIES LI LYTS RV OIS NS Y HYTITYDT B LAY RN AR SN DY R VO LY OV R Y S

¢MU‘MMMU\MMMMMMMMMMMMMMU‘MMMMMMMMM

E |n|= [l |nle fn e e o o o s n o e L (S adade

2V Fn|n{ D=0

Tech Initials

0_~ 1%5 2a5 39Is 48/5 58I5 6
G oo w40 1730 11307 Te0d

Comments: QA Check 145

Feeding Times:
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Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy., E. Suite 2
Tacoma, WA 98424

Fish Weights
Seven Day Chronic Bioassay

Client: 332 A\ ﬂc![b[ !S)QVUZ)\ Species: _A. affinis
Sample ID:  WETTEST~1-0R. 104 Test No: 09a1=T03|
Conc. or cont. pan wt. pan + fish fish wt. # avg, per fish avg. per conc.
Yo # | rep. (gm) (gm) (mg) | fish (mg) (mg) 25 )
V2 3 |t Lhowa [p0Hqd7 | TR
t | 2 lows o e
16 3 ].04200 | 604637 B
2 4 1,03978 |0.0459¢ SR
2z | 5 L.o4079 |P.o H5D |03
25 lw | 1 lLoyl4s |0.0457 715 , )
F 12 Loy [ppdg26 [ ] b .
23 3 o437 [o. : : g ot
y 4 1,033 0. '328 1 S 204 ] Sidd
e | 5 La4ost |p. -0
2. 2 | 1 Lo4i4o |o.0d54]
| 2 |.0455 | 0.0439 - e
ki 3 [.04628 5. i :
4 4 |04y | O. ;
5 S -O’.ﬁ‘fC 0. 25 & O
25 24 | 1 o8 |opo4882 N
2l |2 L4 [0.09749 | e
73 3 d 0. i j i 7
2 4 1.04038 |0-0% 15 R
18 5 |Lo4li7  [o.04 |
50 15 1 {,0408%! 2 : . :
2% 2 O - o5 99 ; "
25 | 3 104081 |O.04(x 16
24 | 4 l.04063 [0.0442 T L
Zp | 5 [oYor] | O.04503 " o i v
100 36 1_|,0476 |6.01f509
9 21,03 0.04 3D iz 5
20 | 3 : 3 e
T 4 ,ov44g 0.045/7 i,
# 15 .o'aos D.0qletd AT ‘
Tech Initials: Py
Date/Time in:JM,Q,!OG Lzs—af

Date/Time out: |

Oven temp. (°C): 0 QA check I@’D
Oven temp. (°C): O

EO‘Q 1526
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Appendix E
Bioassay Testing Checklists
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WET TESTING BIOASSAY CHECKLIST
MARINE ACUTE TOXICITY - 48-HOUR STATIC-RENEWAL TEST USING AMERICAMYSIS BAHIA

Sample ID Num@er: T 1’" = 03 Date: /Og .
Project Name: Tésis Laboratory: MMM s Environ MM i /I-
EPA Test Method: ( EPA-821-R-02-912 Personnel: ~

MortaSra

<
852

CHAIN-OF-CUSTODY No Comment

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

NN S

Was the sample container temperature recorded and within the control limits (4°C)?

TEST PROCEDURES

Equipment was calibrated?

Test salinity is set to project specific salinity?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

23

Mysids are 1-5 days old, within 24 hours of same age?

Mysids acclimated to 25 + 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?
Ten mysids added to test chamber?

NEVANANANAVANANANANANANAN

Environmental chamber at 25 + 1°C with 16 hours light/8 hours dark photoperiod?

48-Hour Static-Renewal Test using Americamysis bahia Page 1 GEOENGINEERS /2]
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YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured and within acceptable parameters?

v/
v
Mysids fed once daily / o f, %’é;%:Ms
%
v
v’
v’

Surviving mysids counted?

Tanks cleaned? 750"*1'59'4' Y 4

S » ExOess
Ti 173 o

Effluent renewal at 24 hours?

Test ended within 48 + 2 hours of start time?

DATA REVIEW

Test acceptability criteria met? /
e  Mean control survival > 90%
Records are complete with no missing data?

Comments:

48-Hour Static-Renewal Test using Americamysis bahia Page 2 GEOENGINEERS_Q'
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WET TESTING BIOASSAY CHECKLIST
MARINE ACUTE TOXICITY - 96-HOUR STATIC-RENEWAL TEST USING MENIDIA BERYLLINA

Sample ID Number:__DE-026 Date: 4’@3/0 .1
Project Name: D ANCON- WET Tews, Laboratory: ws Erwmmﬂi { ,ldzsé( “
EPA Test Method:_ Personnel:_ (<~ ¢ [ 'W

CHAIN-OF-CUSTODY Yes | No Comment

PA-821-R-02-012

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

Was the sample container temperature recorded and within the control limits (4°C)?

ANBYRIAN

TEST PROCEDURES

Equipment was calibrated?

Test salinity is set to project specific salinity?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Sh

Fish are 9-14 days old, within 24 hours of same age?

ANANANANAN

Een S a-02-012
Fish acclimated to 25 + 1°C? v W it
20%1°C 00 283 U5 (t was S«
T— w® 20
Randomization sheets prepared? \/
Control prepared? v
Dilution concentrations prepared to correct specifications? v
Test chambers randomized? /
pH, DO, salinity and temperature measured, recorded, and within acceptable /
parameters?
Ten fish added to test chamber? /
Environmental chamber at 25 + 1°C with 16 hours light/8 hours dark photoperiod? / :ggoé'a'dol vis
fpre a¥ 201°C.
96-Hour Static-Renewal Test using Menidia beryllina Page 1 GEOENGINEERS /7]
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YES | NO | COMMENT

DAILY MONITORING

Fed animals once prior to 48 hour renewal?

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured and within acceptable parameters?

80% of test solution renewed at 48 hours?

Surviving fish counted?

Tanks cleaned?

B

Test ended within 96 + 2 hours of start time?

NEVNAVYAVATRYAN

DATA REVIEW

Test acceptability criteria met? 2
e Mean control survival > 90%
Records are complete with no missing data?

ANAN

Comments:

96-Hour Static-Renewal Test using Menidia beryllina Page 2 GEOENGINEERS /‘;,
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WET TESTING BIOASSAY CHECKLIST
MARINE CHRONIC TOXICITY - 7 DAY STATIC-RENEWAL TEST WITH AMERICAMYSIS BAHIA

Sample ID Number:_(04-023 , 08026 Date: /22 0(,
Project Name: \ MRS WET Tewxe,  Laboratory: y ' ’ ﬁ)tj/ﬂly/a"
EPA Test Method:EE%—SZ 1-R-02-014, method 1007.00>  Personnel: | o 3 Sowisas a o, S sy Moo el
et Core Tl MRl L Tdoin
CHAIN-OF-CUSTODY Ye&¥ | No | Comment

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

Was the sample container temperature recorded and within the control limits (4°C)?

AN IS N I N N

TEST PROCEDURES

Equipment was calibrated?

Test salinity is 30 £ 2ppt?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

2%

Test animals are 7 days old, within 24 hours of same age?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?
Mysids added to test chambers?

NEERNRNARAA AN

Environmental chamber set to 26°C with 16 hours light/8 hours dark photoperiod?

7 Day Static-Renewal Test with Americamysis bahia  Page 1 GEOENGINEER@
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YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

NN

pH, DO, salinity and temperature measured prior to water change and after water

change during the 7 day period? Are the measurements within acceptable
arameters?

Tanks cleaned? Zﬁ&?m

90% test solution renewals conducted?

Surviving mysids counted daily?

Mysids fed twice a day on Days 1-6?

Mysids dried on Day 7?

Mysid weights measured?

SN N NS

DATA REVIEW

Test acceptability criteria met?

e  Mean control survival > 80%

e Average dry weight > 0.20 mg per surviving mysid in control
Records are complete with no missing data?

NAN

Comments:

7 Day Static-Renewal Test with Americamysis bahia  Page 2 GEOENGlNEERgﬂ
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WET TESTING BIOASSAY CHECKLIST
MARINE CHRONIC TOXICITY - 7 DAY STATIC-RENEWAL TEST WITH ATHERINOPS AFFINIS

Sample ID Number: 0¢-023 0% -026, t4- -b28 Date: 1/33/03/

Project Name: Wn@mmamw MM;ML&W&V\

EPA Test Method: (EPA / 600/ R-95/ 136 Personnel:

e method-te-verify)— L‘\L T i
CHAIN-OF-CUSTODY 3 ~ | Yes | No

Are all Chain-of-Custody (COC) forms included with the sample(s)?

comment

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

Was the sample container temperature recorded and within the control limits (4°C)?

NEVAYE

TEST PROCEDURES

Equipment was calibrated?

Test salinity is 30 + 1ppt or 34 £ 2 ppt?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

27k,

Test animals are 9-15 days old?

Fish acclimated to 20 + 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?

Fish added to test chamber?

Sesh/chandbey

Environmental chamber at 20 + 1°C with 16 hours light/8 hours dark photoperiod?

NEVANEYAYASAYAVAVYAVANAVAN

7 Day Static-Renewal Test with Atherinops affinis Page 1 GEOF_NG,NEERW
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YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured prior to water change and after water
change during the 7 day period? Are the measurements within acceptable
parameters?

Tanks cleaned?

P Al Am

75% test solution renewals conducted?

Surviving fish counted daily?

Fish fed twice a day on Days 1-6 with morming feeding at least 1 hour prior to water
change?
Fish rinsed with DI on Day 7?

Fish dried on Day 7?

Fish weights measured?

SUNISINENIN S SIS

DATA REVIEW

Test acceptability criteria met?
e Mean control survival > 80%
e Mean dry weight per fish > 0.85 mg in the control
MSD <25% (survival) and MSD <50% (growth)
e  Copper LCs, for survival <205 pg/L
Records are complete with no missing data?

NS

Comments:

7 Day Static-Renewal Test with Atherinops affinis Page 2 GEoENGINEEns_g-
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Appendix F
Sample Check-In Sheet
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Nautilus Environmental
5009 Pacific Hwy East, Ste. 2
Tacoma, WA 98424

Client: &IQ!! - Hg_.,ﬂmm IAQ,,,J

Sample ID: _ WETTEST - t-0l\og

Sample ID:
Log-in No. (07-xxxx):
Sample Collection Date & Time:
Sample Receipt Date & Time:
Check-in Temperature (°C)
Temperature OK?
DO (mgiL)
pH (units)
Conductivity (pS/cm)
Salinity (ppt)
Tit. Vol / Sam. Vol. / Alkalinity (mg/L)*
Tit. Vol. / Sam. Vol. / Hardness (mg/L)* *
Total Chlorine (mg/L)
Total Ammonia (mg/L)

Technician Initials

Freshwater Tests:
Control/Dilution Water Source: test type:
Control/Dilution Water Source: test type:
Additional Control?
Marine Tests:

Control/Dilution Water Source: test type:

Y N

Sample Check-in Information

Sample Description:

Tests Performed: e fnce a
weklk-)0la l0€ | Wetesk -2-012268 Wettest -3- oxz;nlb ;-

09-033 oB-02b] 08 - 029 /

IINjg t05 | Y23les cBiS 2608 o8] -/
1fjog 1045 | 1/73)o8 1420, les/oa lo‘f /

40 4.2 L /

@ N (DN T) v /N
1.9 3.3 /
739 7,35 7 2’7 A
35 4] 32.4 l/

041 25 1iIg (041 zs 120\ 125 12| |l
05138 130 p-bl2zs Iz4|o-gl2s 32| || 1

.03 £0-65 €0.613%*
£\D <10 410 ‘
W el Eld

= mg/L as CaCO;, *= Measured for freshwater samples only, NA = Not Applicable,

NM = Not Measured

8:2 (DMW)

MHW Other:
8:2 (DMW) MHW Other:

~L
.(,,

NAT SW

-0~
Control/Dilution Water Source: test type: M,?'k |“\' ART SW  NAT SW

Additional Control? Y N
Sample Salted w/ artificial salt? Y N
Sample salted w/brine? Y N

Comments: Temperature for grab sample must be 0-20°C if received within 1 hour of collection time, 0-12°C

which test(s)?:

which test(s)?:

Alkalinity: Hardness:
Alkalinity: Hardness:
Alkalinity: Hardness:

akainty: |28 sainity:_28. b
Alkalinity: IZ% Salinity: lﬁ!@

Alkalinity: Salinity:

ppt of brine:

COC Complete? @ N

1YY 3 Y

Filtration? Y @

Pore Size:

Organisms or  Debris

Aeration? Y (N)

Length of Time:
Final DO:
Final pH:

Y@

If adjusted, please see worksheet
for details.

Hardness Adjustment?

Sub-samples for additional chemistry:

if effluent received within

4 hours of collection time, and 0-6°C for all other samples.

HI-SHELL001172
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QC Check:




Appendix G
Chain-of-Custody Forms
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J\/ autilus Envivonmental

JpasinGToN

Chain of Custody

LE [J CALIFORNIA [J BRITISH COLUMBIA
() 5550 Morehouse Drive « Suite 150 5009 Pocfic Highway East« Suite 2 8664 Commerce Court
SRR San Diego, Colifomia 92121 Tocoma, Washington 98424 Burnaby, British Columbia, Canada V5A 4N3
) Phone 858.587.7333 Phone 253.922.4296 Phone 604.420.8773 ¢ V /
Fox 858.587.3961 Fax 253.922.5814 Fax 604.357.1361 Date / 2 (24 Page of
¥ P Y
S tis ) .
Sample Collecton by:_ TES__ENVilun menTn] < Ansse U Stlen ) 33 ANALYSES REQUIRED
Reportto: i Invoice to: . ;
\
Company ?E) [/(I T “"M?L ( Company % % D) QN/I/?J\”\&A£ { ¢ g
Address L‘l@ L WAVII — Address ~ &
City UR tate M Zip 91{00) City State Zip ‘E; i §§|
Contact 2; IR\ Contact g\,_*\:‘\ §
. 2 <l L - A/) Y 7 . Q. * ‘ﬂ
Phone/Email Y25~ 627 (925 “ vaP’}Pne/Emoﬂ ?Q 'S e
=Y £
SAMPIE ID DATE TIME MATRIX CONT;%NER g‘w&% COMMENTS ’3: 5 %
e IR - %
WetTost- |-0i2jog [Vouby lpdox | W ookl | X iy
&
=]
e
PROJECT INFORMATION SAMPLE RECEIPT REUNQUISHED BY {CLIENT) RELUNQUISHED BY (COURIER)
CLEENT e — /
57 /\,Q/Z ( TOTAL NO. OF CONTAINERS rr—, 7 d]ﬁeﬂ_»{Signamm) Time]
= LY
P.O. NO. . -~ -
REC'D GOOD CONDITION '\/ {Printed uoﬂe)\j‘ 2‘4 / L ate) [ (Printed Name) {Date)
- Bassi Stolion Voo
. = % Compan . g {C ny)
SH'PP—;%'A' W YMATCHIES TEST SCHEDULE 3 ‘\/ oy % @\t//fw omeeny
tru aly - h : : RECEIVED BY (COURIER) RECEIVED BY.(LABORATORY)
SPECIAL INSTRUCTIONS/COMMENTS: :
(Signature) (Time} | {Signature) {u;_‘ b {Time)
. 045
(Printed Name) {Date) { {Printed Name} \J (Date)
ERIC JollEFsan 1/Nb%
{Company) Nautilus Environmenta! Log-in No.
0g-032

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted.
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Fox 858.587.3961

\Jﬁrwfs'umsron

[J CALIFORNIA ; [J BRITISH COLUMBIA
5550 Morehouse Drive » Suite 150 5009 Padfic Highwoy Eost - Suite 2 8664 Commerce Court
San Diego, Calfomia 92121 Tacome, Washington 98424 Burnaby, British Columbia, Conada V5A 4N3
Phone 858.587.7333 Phone 253.922.4296 Phone 604.420.8773
Fax 604.357.1361

Fox 253.922.5814

Chain of Custo

Date ’é}A 5/ Page / of ,

dy

. ] \
Sample Collection by: ? & CnVirpamd /\)(Z/ (\ ?‘A S (Lz{ <7/? é—f/\) ANALYSES REQUIRED
. . L N
Report to: i . Invoice fo: R D
Company ‘PE{ &V {7 0] A / : Company ?C 5 CAVI v ppin 7452 / N k;\ o
Address (g [ Ll 7’)——8/ L€ .77 cAa—| Address g‘s g
City __{ & __ptate Zip el City State Zip P “’5
Contact I}J A! VA & Va2 Contact S a S
Phone/Email &/2.¥ éfs 7’ /? U,( Phone/Email ‘EE’ »;:E
3 B
SAMPLE ID DATE TIME MATRIX CO':YW';ENER ggNmmEﬁ% COMMENTS §/\ a"
/ -
WetTet-2003y s |08k 1 vbe| | A s
7 L2 é dp
e
s
; c3
PROJEg “‘iORMATION SAMPLE: RECEIPT RELINQUISHED BY (CLIENT) RELINQUISHED BY (COURIER)
CLIENT -~ . 3 < : = ~ 4 4
g /\2/ [ ( TOTAL NO. OF CONTAINERS jé a\ (Signamrex/) #' %’_\ / (Time) | (Signature) (Time)
PO.NC. : =
REC'D GOOD CONDITION {Printed Nage] —=% 7 'r ate) | (Printed Name) {Date)
= %A: Iz /éﬂ{ MATCHES TEST SCHEDULE % ;{/ (Compan/ﬂ;g; Bétglfli/ 54’ éM ’ /Lﬁ;é”y {Company)
SJ [ﬁ“’“ Sor = . | RECEIVED BY (COURIER) RECEIVED Y (LABORATORY)
SPECIAL INSTRUCTIONS/COMMENTS: :
{Signature) {Time) | (Signature) 61‘;1 T s ] /aa /% »ﬂ?mﬁ)
rinted Name| e) | {Printed Nam: % {Date)
{P Name) (Date] | {P: e) E QIC, LLEFQ[/ [0 ‘fO
(Company) Nﬁﬁhg";\m"m‘ohlfg No.

Additional costs may be required for sample disposal or storage, Net 30 unless otherwise contracted.
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ﬂ Autilus énmmmmm’m(

Chain of Custody

[ CALIFORNIA ASHINGTON {71 BRITISH COLUMBIA
5550 Morehouse Diive « Suite 150 5009 Podfic Highway East « Suite 2 8664 Commerce Court
San Diego, Calfomia 92121 Tocoma, Washington 98424 Bumaby, Brifish Columbia, Canada V5A 4N3 )
Phone 858.567.7333 Phone 253.922.4296 Phone 604.420.8773 i -
Fax 858.587.3961 Fox 253.922.5814 Fax604.357.1361 Date ' Page '  of J
4 { L Y
Sample Collection by: 2‘1 SSU ( 5 ﬁ &V\ \/ pé J éﬂ/’ iron MV‘”é l ) ANALYSES REQUIRED
Report to: Invoice to: . .
Company 1 é / Kn 9li/7) s 1/}'\—&-\/4'{ / Company Pé) L’(/’ Viron M""’% / .g\ 2\
Address Juk e Address AN E g
City 3& % . State 12 Zip /Q s City State Zip sv § ?
N VY B
Contact {—3 4 &[1 Contact L _;_
Phone/Email ( ‘/l\ﬁ 6 373 — / 90y Phone/Email ~§§ K@
A
SAMPLE ID DATE | TME | MATRIX | COMANER | NuvBEROF COMMENTS e -5
T . .
WwetTest3-0l25y) Vogly optr | W |Poly | | X 2.1
i 7
,%:;fl;
=
2 |

PROJECT INFORMATION

SAMPLERECEI‘I’

RELINQUISHED BY {CLIENT)

4

RELINQUISHED BY (COURIER)

DM i T 0 -
OTAL NO. OEICONTAINERS -
6 ?]{/\/ e ﬁ ( (T?e) {Signature) (Time)
PO. NO. : S £ :
REC'D GOOD . CON ) - | (Printed l(me)/- 24 } | {Printed Name) (Date)
g ¥ A Shke, 29
SHIP 5 : = {Company) (Company)
’%‘%- /v l ’/s MATCHES TEST SGHEDULE
b (. ¢ : [ RECEIVED BY (COURIER]
SPECIAL INSTRUCTIONS/COMMENTS: :
{Signature) (Time) &g/nature , (Time)
ignature] ‘%/I?Gbeﬂj E léli/"\
(Printed Name) (Date) [{Printed Name} )
112.55 '
| (Company) Nautilus Environmental Log-in No. 7— %

08 -028

HI-SHELLO001176

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise coniracted.
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